Effects of insulin on hepatic inflammation induced by ethanol and burn injury in a murine model of critical illness.
In recent, landmark clinical trials, insulin to maintain euglycemia in critically ill patients improved clinical outcomes, including decreased all-cause mortality. Novel antiinflammatory effects of insulin have recently been described. Thermal injury is an excellent model of critical illness. The addition of ethanol to the model is of great clinical relevance because nearly 50% of the patients admitted to hospitals for burn injuries have ethanol in their circulation. Utilizing a murine model of critical illness (ethanol and skin burn), we tested the hypothesis that insulin treatment in ethanol-exposed, burn-injured mice reduced hepatic inflammation, a potential mechanism for the benefit of insulin. Adult male C57BL/6 mice were given a single intraperitoneal injection of ethanol or saline, were given a 15% total body full-thickness skin burn, or were sham-burned and killed 24 hours later. In each group, half the animals were given subcutaneous injections of the long-lasting basal insulin glargine; the other half, the appropriate vehicle. Hepatic inflammatory markers, including polymorphonuclear infiltration, a chemokine, an important adhesion molecule, proinflammatory cytokines, and nuclear factor kappaB, were measured, and all were increased by ethanol and/or burn. These increases were prevented by insulin. An antiinflammatory cytokine was reduced by ethanol and/or burn. Insulin prevented this decrease. Thus, insulin has a substantial antiinflammatory effect, and this may underlie its dramatic clinical benefit in critical illness.